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 Abstract: This paper supports research activities related to the performances of banks in Bosnia and Herzegovina. Observing 
diversified, decentralized and inhomogeneous banking market of 
Bosnia and Herzegovina arises questions such as whether large banks 
are better than small banks or whether foreign owned banks are 
better than locally owned banks. The main purpose of this study is to 
compare banks of different size and ownership origin in Bosnia and 
Herzegovina. The dataset includes 162 bank-years data and 24 
financial ratios. The results show that small banks in Bosnia and 
Herzegovina have significantly higher net interest margin and are 
better capitalized than large banks. Large banks, however earn 
almost double interest revenue per employee compared to small 
banks. Foreign banks are significantly larger compared to local 
banks. It is also possible to discriminate between banks of different 
size and origin based on their financial performance. 
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Literature Review 
 
Banking market has been research area of interest in the previous period. Banks and 
their behaviour are analysed frequently in order to investigate patterns and trends 
that determine their profitability, efficiency and other financial indicators. 
 
The latest financial crisis has significantly affected the banking sector in Bosnia and 
Herzegovina causing stagnation within the sector, increase of risk costs and 
consecutively decrease of profitability. Despite of these global financial changes, the 
results within the sector vary to a great extent from bank to bank. The banking 
market of Bosnia and Herzegovina is in majority foreign private ownership and is 
characterized by domination of large foreign banks. It is also highly decentralized as 
two separate banking markets exist in each of the two constitutional entities, 
Federation of Bosnia and Herzegovina and Republika Srpska. Banking market of 
Bosnia and Herzegovina is fairly unexplored area, only an insignificant number of 
research has been conducted using data from Bosnia and Herzegovina. This research 
includes prediction credit default in Federation of Bosnia and Herzegovina (Memić 
and Rovčanin, 2012) and assessing credit default on the banking market of Bosnia 
and Herzegovina using several statistical methods (Memić, 2015).   
 
Observing such diversified, decentralized and inhomogeneous banking market of Bosnia 
and Herzegovina arises many unanswered questions: are large banks better than small 
banks and are foreign owned banks better than locally owned banks? Answering such 
questions may indicate whether the decisions to transfer most of the Bosnian banking 
market from the local to foreign ownership, was a quality one. Furthermore, it may 
indicate whether small or large banks exhibit better performance. 
 
The main purpose of this study is to compare and discriminate banks of different 
size and ownership origin in Bosnia and Herzegovina or in other words, analyse 
different financial ratios of banks in Bosnia and Herzegovina controlling for bank 
size and ownership origin.  
 
To our knowledge no major research has been conducted and published on the 
banking market of Bosnia and Herzegovina apart from the study by Memić and 
Škaljić-Memić (2013) that assessed the efficiency scores for each bank which served 
as a basis for further comparisons between the banks in the period between 2008 and 
2010. In this research banks were also compared based on their size and location. 
The results of this research have shown that individual bank efficiency varies 
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throughout the observed period and that not all of the banks were part of the 
negative banking sector trend induced by the crisis. The study showed no significant 
difference between the performances of banks in different Bosnia and Herzegovina 
entities, nor between smaller and larger banks. The main reasons for lack of relevant 
research on the banking market of Bosnia and Herzegovina may lay in the lack of 
data availability data, insignificant market size in global banking proportions and 
lack of research funds. 
 
Globally, many different studies aimed at assessing banking market from the size, 
ownership, market structure, lending behaviour have been conducted. One of the 
studies by Micco and Panizza (2004) examines whether bank ownership is correlated 
with bank lending behaviour over the business cycle using multi-country data. The 
study has shown that state-owned banks play a useful credit-smoothing role as their 
lending is less responsive to macroeconomic shocks than the lending of private 
banks.  
 
Uchida, Udell, and Watanabe (2007) studied banking sector in a way to determine 
whether small banks have a comparative advantage in processing soft information 
and delivering relationship lending on a unique Japanese data set. The results of this 
study suggest that large banks usually borrow to larger firms, as well as that large 
banks do not necessarily have a comparative advantage in extending transactions-
based lending. The study has also shown that small banks tend to have stronger 
relationships with their borrowers than large banks do.  
 
Another study tests for bank loan supply shifts by segregating banks according to 
asset size and capital leverage ratio. The banks in this study were divided into six 
asset size groups and found that loans of small undercapitalized banks are the most 
responsive to monetary policy (Kishan and Opiella, 2000).  
 
Berger & Black (2010) analysed the differences between banks of different sizes by 
testing the existing paradigm that large banks tend to specialize in lending to 
relatively large, businesses using hard information, while small banks tend to 
specialize in lending to smaller, less transparent businesses making the lending 
decisions mainly on the soft information. The authors found that contrary the 
existing paradigm, large banks do not have equal advantages in hard lending. Their 
results also suggest that small banks do have comparative advantage in relationship 
lending but for lending to large businesses. 
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De Haan and Poghosyan (2011) examined the earnings differences between banks of 
different size and different degree of concentration in the banking sector, on the 
quarterly data for non-investment banks in the United States. Their results suggest 
negative impact of bank size on bank earnings volatility decreases with market 
concentration. They also found that larger banks located in concentrated markets 
tend to have higher volatility during financial crisis. 
 
Cost and profit functions were used to analyse cross-bank differences over time, 
which are related to bank size, ownership structure and other relevant variables for 
Chilean banking industry by Fuentes and Vergara (2003). The study shows that 
banks considered as open corporations show higher level of efficiency compared to 
international banks. The authors also report that international banks in Chile tend 
to trade financial instruments rather than acting as traditional loan-deposit 
institutions, and that banks with higher levels of property concentrations show 
higher efficiency levels.  
 
Chen and Liao (2009) used bank data from banking sectors from 70 countries from 
1992 to 2006, to identify cross-country determinants of bank profitability in 
domestic versus foreign banks controlling for bank characteristics, macroeconomics 
environment, the quality of institution, country risk, banking regulation, and 
supervision across countries. Their empirical results reveal that foreign banks are 
more profitable than domestic banks. 
 
Methodology  
 
This study aimed at observing banks operating on the banking market of Bosnia and 
Herzegovina. Banks included in the dataset are divided into two groups, dependent 
on their respective size, as total assets are used as a proxy for the banks’ size, 
according to the following methodology: 
 
 𝐵𝑎𝑛𝑘 𝑠𝑖𝑧𝑒 = �𝑇𝑜𝑡𝑎𝑙 𝑎𝑠𝑠𝑒𝑡𝑠 < 𝐵𝐴𝑀 1 𝑚𝑖𝑜 => 𝑠𝑚𝑎𝑙𝑙 𝑏𝑎𝑛𝑘𝑇𝑜𝑡𝑎𝑙 𝑎𝑠𝑠𝑒𝑡𝑠 ≥ 𝐵𝐴𝑀 1 𝑚𝑖𝑜 => 𝑙𝑎𝑟𝑔𝑒 𝑏𝑎𝑛𝑘 (1) 
 
In other words, one bank may be observed as a small bank in one period if it does 
not satisfy the condition to be regarded as the large bank, and observed as s large 
bank in some other period in which it satisfied the condition, and vice versa.  
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Banks included in the dataset are also divided into two groups, dependent on their 
ownership origin, as local and foreign, according to the following methodology: 
 
 
𝐵𝑎𝑛𝑘 𝑜𝑤𝑛𝑒𝑟𝑠ℎ𝑖𝑝 = � 𝑀𝑎𝑗𝑜𝑟𝑖𝑡𝑦 𝑙𝑜𝑐𝑎𝑙 => 𝑙𝑜𝑐𝑎𝑙 𝑏𝑎𝑛𝑘𝑀𝑎𝑗𝑜𝑟𝑖𝑡𝑦 𝑓𝑜𝑟𝑒𝑖𝑔𝑛 => 𝑓𝑜𝑟𝑒𝑖𝑔𝑛 𝑏𝑎𝑛𝑘 (2) 
 
In other words, one bank is observed as a locally owned bank if it has majority of its 
shares owned by local personal of legal entities, while the other is observed as a 
foreign owned bank if it has majority of its shares owned by non-Bosnia and 
Herzegovinian personal of legal entities. 
For each of the observed periods, four groups of bank-specific financial ratios were 
calculated. The four used groups of financial ratios are: profitability, efficiency, 
capital structure and size ratios. Size ratios are only used in the part of the research 
related to the equity origin of banks. Table 5 in appendix gives an overview of the 
used financial ratios. The study uses total of 24 different financial ratios with the 
following structure: 8 profitability ratios, 12 efficiency ratios, 2 capital structure 
ratios and two size ratios. 
The study uses a two-sample t-test to test two main hypotheses. The first hypothesis 
states that there is no difference between chosen financial ratios of small and large 
banks operating in Bosnia and Herzegovina. Based on this assumption a null 
hypothesis 𝐻10 is set as follows: 
 
 𝐻10: 𝑚𝑒𝑎𝑛 𝑋𝑖(𝑠𝑚𝑎𝑙𝑙) = 𝑚𝑒𝑎𝑛 𝑋𝑖(𝑙𝑎𝑟𝑔𝑒) (3) 
 
Whereas, 𝑋𝑖 represents the financial ratios. On the basis of the null hypothesis, an 
alternative hypothesis 𝐻1𝑎 is set as: 
 
 𝐻1𝑎: 𝑚𝑒𝑎𝑛 𝑋𝑖(𝑠𝑚𝑎𝑙𝑙) ≠ 𝑚𝑒𝑎𝑛 𝑋𝑖(𝑙𝑎𝑟𝑔𝑒) (4) 
   
The second hypothesis states that there is no difference between chosen financial 
ratios of locally owned and foreign owned banks operating in Bosnia and 
Herzegovina. Based on this assumption a null hypothesis 𝐻20 is set as follows: 
 𝐻20: 𝑚𝑒𝑎𝑛 𝑋𝑖(𝑙𝑜𝑐𝑎𝑙) = 𝑚𝑒𝑎𝑛 𝑋𝑖(𝑓𝑜𝑟𝑒𝑖𝑔𝑛) (5) 
 
Whereas, 𝑋𝑖 represents the financial ratios. On the basis of the null hypothesis, an 
alternative hypothesis 𝐻2𝑎 is set as: 
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 𝐻2𝑎: 𝑚𝑒𝑎𝑛 𝑋𝑖(𝑙𝑜𝑐𝑎𝑙) ≠ 𝑚𝑒𝑎𝑛 𝑋𝑖(𝑓𝑜𝑟𝑒𝑖𝑔𝑛) (6) 
   
Once the ANOVA results were obtained, selected profitability, efficiency, capital 
structure ratios were used to conduct multiple discriminant analysis (MDA) in order 
to test the possibility of discriminating between banks of different size and 
ownership origin based on selected financial ratios. Discriminant analysis is a 
statistical technique used in many different fields and it includes a discriminant 
variety and represents a linear combination of two or more independent variables 
that discriminate between the objects in the a priori defined groups Joseph F. Hair 
and Rolph E. Anderson, Multivariate Data Analysis (Prentice Hall, 2010).. 
Discriminant analysis is mainly used for solving classification and prediction 
problems. The dependent variable used in discriminant analysis is dichotomous. The 
discriminant function has the following form: 
 
 𝑍𝑗𝑘 = 𝛼 + 𝑤1𝑥1𝑘 + 𝑤2𝑥2𝑘 + ⋯+ 𝑤𝑛𝑥𝑛𝑘 (7) 
   
where: 
𝒁𝒋𝒌 = Discriminant 𝒁 score of the discriminant function, 
𝜶 = Intercept, 
𝒘𝒊 = Discriminant weight for independent variable 𝒊, 
𝒙𝒊𝒌= Independent variable 𝒊 for object 𝒌. 
 
The probability that a case with a discriminant score of 𝒁 belongs to group 𝒊 is estimated 
by the following equation: 
 
 𝜋(𝐺𝑖ΙD) = 𝜋(𝐷Ι𝐺𝑖)𝜋(𝐺𝑖)∑ 𝜋(𝐷Ι𝐺𝑖)𝜋(𝐺𝑖)𝑛𝑖=1  (8) 
 
Where the prior represented by 𝑃(𝐺𝑖) is an estimate of the likelihood that a case 
belongs to a certain group. The objects are classified into one or the other group on 
the basis of the obtained Z score, whether it is higher or lower than the predefined 
cut off value. Multiple discriminant analysis computes the discriminant coefficients. 
The discriminant analysis creates a vector of weights in a way that the sum of the 
products of each element of the vector times the corresponding ratio produces a 
score that maximizes the distinction between the predefined groups. The distance 
between the centroids of the two groups is used to test the statistical significance of 
the discriminant model.  
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Multiple discriminant analysis assumes several statistical assumptions such as: normal 
distribution, homogeneity of variances/covariance, correlations between means and 
variances and multicollinearity. The used dataset was tested for these assumptions.  
Dummy variables indicating banks size and ownership origin were used as 
dependent variables for discriminant analysis.  
 
Based on the pure assumptions one would expect large banks to be on average 
superior to small banks in terms of their profitability, efficiency, capital structure. 
One would also expect foreign owned banks to be on average superior to locally 
owned banks. 
 
As the study uses three different groups of financial ratios to test two different 
hypotheses on whether there is any evidence of difference between banks regarded as 
large and banks regarded as small, as well as on whether there is any evidence of 
difference between locally owned banks and foreign owned banks. The results are 
presented separately for each of the ratio groups.  
 
Eight different profitability ratios were calculated for all 162 bank-years included in 
the dataset, including return on assets (ROA), return on equity (ROE), net profit 
margin (NPM), net interest margin (NIM), profit per employee (Profit per emp), 
profit per branch (Profit per branch), interest revenue per employee (IR per emp) and 
interest revenue per branch (IR per branch). The study also uses twelve efficiency 
ratios, presented in Table 4 in appendices. Bank-year presents a single bank and its 
financial result in an observed fiscal year.  
  
Data Analysis 
 
All publicly available financial statements of banks operating in both entities in the 
panel period between 2007-2013 are used in the empirical part of this research. As 
some of the banks’ financial statements were not publicly available, they are not 
included in the sample. The available financial data for 2007 are included in the 
research even though there was a relatively high share of banks with missing financial 
statements. Due to the lack of the centralized bank financial statements data set, 
each of the financial statements was obtained individually from the available web 
contents including banks’ official web sites, regulatory authority’s’ web sites and 
Sarajevo Stock Exchange web site. The next table gives an overview of the number of 
observations in the observed period.  
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Table 1: Number of Data Observations 
Year 2007 2008 2009 2010 2011 2012 2013 Total 
Banks included 17 22 24 24 25 25 25 162 
Total banks 32 30 30 29 29 28 27 205 
% included 53% 73% 80% 83% 86% 89% 93% 79% 
Thereof FB&H 11 13 16 16 16 16 16 104 
Thereof RS 6 8 8 8 9 9 9 57 
Thereof small 12 16 18 18 18 18 18 118 
Thereof large 5 6 6 6 7 7 7 44 
Thereof local 6 9 11 11 12 12 12 73 
Thereof foreign 11 13 13 13 13 13 13 89 
HHI (assets) 0,077 0,101 0,098 0,088 0,086 0,081 0,077  
C3 (assets) 0,056 0,079 0,078 0,067 0,065 0,059 0,054  
Source: Author’s calculations 
 
The bank-years data excluded from the study are due to either: (a) banks that faced 
bankruptcy in the observed periods, (b) public unavailability of financial statements 
and (c) banks operating under principles of Islamic banking, which are incomparable 
to the financial statements of banks operating under the traditional banking 
principles. The study also excludes state development bank due to their different 
technology, structure and goal compared to the commercial banks (Saeed Al-
Muharrami, 2008). The included data relevance is insured as in all observed years 
the included share of total assets does not drop below 95% of total bank industry 
assets, except for the ear of 2007 where the included share is 80%. The final dataset 
includes total of 161 bank-year observations. The data is obtained from both 
constitutional entities Federation of Bosnia and Herzegovina and Republika Srpska.  
The dataset includes 118 small bank-years and 44 large bank years, and 73 local 
bank-years and foreign bank-years 89. One-way ANOVA was used to test the 
differences between three groups of financial ratios, controlling for size and 
ownership structure. 
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Results/Findings 
 
Small vs. Large 
ROA and ROE as the most commonly used measures of profitability, exhibited no 
statistically significant difference between small and large banks in Bosnia and 
Herzegovina. Even though the mean ROE turns out to be three times the higher for 
large than for small banks, no statistically significant difference was detected (p-
value=0.559). Likewise, NPM showed no profitability difference between small and 
large banks. NIM, however as an indicator of the relative value of net interest earned, 
shows that small banks can be considered as more profitable than the large banks as 
they have an average NIM of 0.640 while the large banks have an average NIM of 
0.585, with a relatively high significance level (p-value=0.011). One would also 
expect that large banks to be more profitable in terms of profit earned per each 
employee and each open branch. The results of this study, however show no 
statistically significant difference for these indicators (Profit per emp and Profit per 
branch) between the two observed groups. The study was also aiming to test the 
possible existence of discrepancies between the interest revenue earned relative to 
total number of employees and total number of branches. Our results show that 
large banks are on average almost twice as profitable as small banks measured by IR 
per emp as large banks earn on average more than BAM 147000 of interest revenue 
per employee annually, while the small banks on average earn little more than BAM 
79000, as the detected difference has a high significance level (p-value=0.000).The 
study showed no significant difference between the two groups for IR per branch.  
 
The profitability ratios were followed by twelve different efficiency ratios, including 
interest expense per total deposits (IE per dep) as a proxy for average interest rate 
offered for deposits, interest expense per employee (IE per emp), interest expense per 
branch (IE per branch), fixed assets per employee (FA per emp), fixed assets per 
branch (FA per branch), interest revenue per employee (FA per emp), fixed assets per 
total assets (FATA), loan to deposit ratio (LTD), interest revenue per total loans (IR 
per loans), interest revenue per total assets (IR per assets), personal expenses per 
employee (PEPE), personal expenses per branch (PEPB) and other operating costs 
per fixed assets (OOCFA). Out of the 12 tested variables, six of them exhibited a 
significant difference between small and large banks.  
 
IE per dep as a proxy for an average interest rate paid by the banks on deposits seems 
to be significantly higher in large banks (0.042) than is for small banks (0.033), with 
a p-value of 0.010. IE per emp is also significantly higher for large (BAM 62996) 
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than for small banks (BAM 28603) with a p-value of 0.000. Large banks also seem 
to be paying more interest expenses per branch as IE per branch for large banks is 
BAM 796190 and just BAM 507359 for small banks (p-value=0.023). FATA in 
small banks is on average 0.056 and 0.028 for large B&H based banks, as the 
difference is observed as statistically significant at the p-value of 0.010. Small banks 
also seem to be more efficient than the large banks in terms of an average personnel 
cost on an annual level (PEPE) with a high significance level of p=0.000. Large 
banks, however are more efficient with the level of OOCFT on the level of 0.672 
compared to the small banks with 0.900, although with a modest significance level 
(p-value=0.095). 
 
Lastly, two capital structure ratios were assessed for the two bank groups, including 
total equity to total asset ratio (CAPASS) and total equity per employee (CAPEmp).  
 
One would expect large banks operating on the Bosnian banking market, to be 
better capitalized than the small banks, as they all are in the major or total foreign 
ownership, or in other words in the ownership of large international banking groups, 
opposed to the small banks which are mostly owned by local entities. The result of 
the study show the contrary results, as the CAPASS for small banks is 0.194 and 
0.110 for large banks with the difference being highly significant (p-value=0.000). 
 
Local vs. Foreign 
 
The results suggest that out of eight analysed profitability ratios, only IRperemp 
shows statistically significant difference between local and foreign banks. All of the 
other seven analysed profitability ratios indicate to significant differences between 
two groups of banks. IRperemp shows that foreign banks on average earn almost 
twice as much as local banks do, with a high significance level (p-value=0.000). The 
analysis shows that foreign banks on average earn around BAM 120000, while local 
banks seem earn around BAM 69000 
 
The analysis also shows that out of the twelve efficiency ratios ten are significantly 
different for foreign and local banks. IE per dep for local banks is 0.028 and 0.041 
for foreign banks, with the difference statistically significant at 0.000. IE per emp is 
also significantly higher for foreign (BAM 25372) than for local banks (BAM 
28153) with a p-value of 0.000. No significant difference between the two groups 
was detected for IE per branch ratio. FAperEmp and FAperEmp are both significantly 
higher for local banks than for foreign banks, with p-values 0.003 and 0.000 
70 Journal of Economic and Social Studies 
Do Size and Origin Matter?  
Evidence from the Banking Market of Bosnia and Herzegovina 
respectively. Foreign banks (0.028) also have significantly lower FATA than local 
banks (0.073) with the difference also significant at 0.000. The difference for the 
LTD ratio was also found to be significantly higher for foreign banks. Both PEPE 
and PEPB are significantly higher for local banks than for foreign banks, with p-
values 0.000 and 0.009 respectively. OOCFA for foreign banks (0.981) is higher 
than for local banks (0.664), with a high significance level. 
 
The result of the study show that CAPASS for local banks is 0.221 and 0.130 for 
foreign banks with the difference being highly significant (p-value=0.000). Lastly, 
the analysis of the two size ratios shows that both ShBr and ShEm are on average 
several times higher for foreign than for local banks, with high significance levels.  
 
Multiple Discriminant Results 
 
Multiple discriminant analysis model creation included several steps as follows: 
creation of the base discriminant model to assess the baseline cross-validated 
predictive ability, checking the database for outliers, testing of variables for normality 
assumption, substitution of variables not fulfilling normality assumption with 
transformed variables, checking the variables for multicollinearity, checking the 
model for homogeneity of variances/covariance assumption with Box’M statistic, 
checking the Box’M statistic for statistical significance. 
 
Discriminant analysis model assessing the possibility of discriminating between 
banks of different size used the following ratios as independent variables: NIM, 
IRperemp, IEperdep, FATA, PEPE, OOCFA and CAPASS.  
 
The model has a canonical correlation of .668 and eigenvalue of .805, with the 
following form: 
 
 
𝑍𝑠𝑖𝑧𝑒 = .121 𝑁𝐼𝑀 − .687 𝐼𝑅𝑝𝑒𝑟𝑒𝑚𝑝 − .396 𝐼𝐸𝑝𝑒𝑟𝐷𝑒𝑝+ .435 𝐹𝐴𝑇𝐴 − .557 𝑃𝐸𝑃𝐸 − .233 𝑂𝑂𝐶𝐹𝐴+ .540 𝐶𝐴𝑃𝐴𝑆𝑆 (6) 
 
In the size discriminant analysis model, discriminant function mean for small banks 
is .985, and -.808 for large banks. The correctly classified 71.23% of small banks 
and 87.64% of large banks operating in Bosnia and Herzegovina.  
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Table 2: MDA Results Small Vs. Large 
  Predicted 
% Correct 
Observed Small Large 
Small 52 21 71,23% 
Large 11 78 87,64% 
Overall % correct     80,25% 
Source: Author’s calculations 
 
Discriminant analysis model assessing the possibility of discriminating between 
banks of different ownership origin used the following ratios as independent 
variables: IRperemp, IEperdep, FATA, LTD, PEPE, OOCFA and CAPASS.  
 
The model has a canonical correlation of .690 and eigenvalue of .908, with the 
following form: 
 
 
𝑍𝑜𝑤𝑛𝑒𝑟𝑠ℎ𝑖𝑝 = .999 𝐼𝑅𝑝𝑒𝑟𝑒𝑚𝑝 + .105 𝐼𝐸𝑝𝑒𝑟𝐷𝑒𝑝 − .126 𝐹𝐴𝑇𝐴
− .495 𝐿𝑇𝐷 + .157 𝑃𝐸𝑃𝐸 − .404 𝑂𝑂𝐶𝐹𝐴
− .052 𝐶𝐴𝑃𝐴𝑆𝑆 (7) 
 
In this size discriminant analysis model discriminant function mean for small banks 
is -.578, and 1.550 for large banks. The correctly classified 88.14% of small banks 
and 93.18% of large banks operating in Bosnia and Herzegovina.  
 
Table 3: MDA Results Local Vs. Foreign 
  Predicted 
% Correct 
Observed Local owned Foreign owned 
Local owned 104 14 88,14% 
Foreign owned 3 41 93,18% 
Overall % correct 
  
89,51% 
Source: Author’s calculations  
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Conclusion 
 
The aim of this research was to assess and detect possible differences between 
profitability, efficiency, capital structure and size ratios between (a) small and large 
and (b) banks in local and banks in foreign ownership. One would expect that large 
and foreign banks would exhibit substantially better financial results than small and 
local banks.  
 
The results of this study have shown that out of included eight profitability ratios, 
only two show significant difference between small and large banks operating in 
Bosnia and Herzegovina. Unexpectedly, small banks in Bosnia and Herzegovina 
have significantly higher net interest margin, as an indicator of the relative spread 
between active and passive interest. Large banks, however earn almost double interest 
revenue per employee compared to small banks. As the other six profitability ratios 
have not shown statistically significant difference between small and large banks, it 
can be concluded that small banks do have a better active-passive interest 
management, which does not lead to better overall profitability exhibited though 
return on equity or net profit margin. Large banks however use their branch network 
in a more efficient way to earn more interest revenue per employee.  
 
The profitability analysis between locally and foreign owned banks indicated that 
only one indicator discriminates the two bank groups significantly. The results show 
similar results as for the small-large banks whereas foreign banks earn almost twice 
the interest revenue per employee as the locally owned banks.  
 
The analysis of the efficiency which included twelve ratios has shown significant 
difference between small and large banks for six ratios. Small banks have recorded 
significantly lower interest expenses per total deposits, total number of employees 
and total number of branches. In other words, small banks seem to be more efficient 
than large banks in terms of total interest expense relative to deposits, employees and 
branches. Unlike for these efficiency ratios, large banks have lower relative share of 
fixed assets in total assets than small banks, showing that they use and structure their 
assets in the more efficient way. Employees of large banks earn significantly more 
than employees of small banks. Large banks also show better efficiency measured as a 
proportion of operating costs and total fixed assets, than small banks. It can be 
concluded that small banks are more efficient than large banks in the asset sources 
management. Large banks however exhibit better efficiency managing their fixed 
assets and other operating costs compared to small banks. 
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Efficiency analysis shows that almost all ratios have statistically significant difference 
between local and foreign banks. Similar to the small-large banks analysis, local 
banks exhibit better efficiency compared to foreign banks measured by interest 
expenses per total deposits and per number of employees. Local banks seem to be 
more efficient than foreign banks as they have lower employee costs. This however 
can be an indication that foreign banks attract more quality employees whose 
services are more costly.  
 
Capital structure ratio analysis shows that small banks are significantly better 
capitalized than large banks in Bosnia and Herzegovina. The possible reason for this 
may be explained in the way that large banks use their equity sources up to the legal 
maximum while smaller banks keep a more conservative strategy. The results 
indicate however, that foreign banks are more efficient than local banks exhibited by 
lower share of fixed assets per employee and per branch, higher loan to deposit ratio, 
higher interest revenue per total assets, lower personal expenses per branch and other 
operating costs per fixed assets.  
 
It was also assessed that local banks have higher capitalization than foreign banks, 
which indicates similar results as for small versus large banks.  
The results have also shown that foreign banks are significantly larger compared to 
local banks, measured by relative share of number of employees and number of 
branches in total banking sector employees and branches.  
 
This research has shown that it is also possible to discriminate between Bosnia and 
Herzegovina banks of different size and ownership origin based on their financial 
performance, with high predictive abilities. The results of the study can be used by 
bank managers, potential investors and academics in order to gain better 
understanding of the banking market in Bosnia and Herzegovina, its performance 
and patterns. Bankers can use our findings in order to improve their financial results, 
working efficiencies as well as human resource management. As the results suggest 
that banks smaller in size tend to have higher net interest margin ratios, further 
studies aimed at understanding the clear nature of such results may give bank 
managers an innovative approach in their market battle against competitors. Such 
results may also be beneficial to existing and potential bank customers, in making 
their decisions which banks to choose for supporting their business activities, as some 
are more stable than the others. The results are also beneficial for potential investors 
on the banking market of Bosnia and Herzegovina as they may indicate what bank 
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structure should be chosen for an investment. The main limitations of this research 
are lack of centralized data on the banking market of Bosnia and Herzegovina. Some 
of the banks failed to disclose financial statements on their official web sites, which 
disabled using full banking market data for this research.  
 
The author proposed further research, extending the focus on the neighbouring 
countries and comparing the results, in order to draw deeper and wider conclusions 
and understanding of banking market movements as well as to conduct deeper 
research that may indicate why certain groups of banks exhibit better financial 
performance than others. We also propose that profitability on the banking market 
of Bosnia and Herzegovina is also analysed using alternative methodologies in order 
to provide an insight to the most and least efficient methodologies for problems of 
such nature and structure. 
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Appendix 
 
Table 4: Financial ratios used 
Group Symbol Calculated as 
Profitability ROA Profit (loss) before tax/Total assets 
Profitability ROE Profit (loss) before tax/Total equity 
Profitability NPM Profit (loss) before tax/Interest revenues 
Profitability NIM Net interest revenue/Interest revenues 
Profitability Profit per emp Profit/# of employees 
Profitability Profit per branch Profit/# of branches 
Profitability IR per emp Interest revenue/# of employees 
Profitability IR per branch Interest revenue/# of branches 
Efficiency IE per dep Interest expense/Deposits 
Efficiency IE per emp Interest expense/# of employees 
Efficiency IE per branch Interest expense/# of branches 
Efficiency FA per emp Fixed assets/# of employees 
Efficiency FA per branch Fixed assets/# of branches 
Efficiency FATA Fixed assets/Total assets 
Efficiency LTD Loans/Deposits 
Efficiency IR per loans Interest revenue/Loans 
Efficiency IR per assets Interest revenue/Total assets 
Efficiency PEPE Personal expenses/# of employees 
Efficiency PEPB Personal expenses/# of branches 
Efficiency OOCFA Other operating costs/Fixed assets 
Capital structure CAPASS Total equity/Total assets 
Capital structure CAPEmp Total equity/# of employees 
Size ShBr Number of branches/Sector number of branches 
Size ShEm Number of employees/Sector number of employees 
Source: Author’s work 
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Table 5: Descriptive statistics (size) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Author’s work 
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Table 6: Descriptive statistics (ownership) 
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